30 31 It is known that the male seminal fluid contains factors that affect female post-32 mating behavior and physiology. In Drosophila, most of these factors are secreted by 33 the two epithelial cell types that make up the male accessory gland: the main and 34 secondary cells. Although secondary cells represent only 4% of the cells of the 35 accessory gland, their contribution to the male seminal fluid is essential for sustaining 36 the female post-mating response. To better understand the function of the secondary 37
. These factors influence the physiology and behavior of mated 59 containing a large internal space. In mammals, VLCs have been implicated in different 91 intracellular trafficking pathways such as endocytosis (Wada, 2013) or secretion 92 (Jamieson and Palade, 1971) . 93 Intracellular membrane and protein traffic is regulated by a family of membrane-94 associated, small GTPases called Rabs (Ras like bovine proteins). Since Rabs control 95 individual trafficking sub-steps, these proteins are suitable to identify cellular membrane 96 compartments (Bhuin and Roy, 2014; Hutagalung and Novick, 2011) . Recently, a 97 collection of YFP-tagged rab alleles was established in Drosophila (Dunst et al., 2015) . 98 This Rab library allows in vivo tracking and manipulation of the Rab proteins in any 99 given cell type (Dunst et al., 2015) . 100 Here, we use the Rab library to screen for the expression and localization of all 101 Drosophila Rab proteins in the Drosophila AG. Focusing on the SCs, we show that 102 Rab6, 7, 11 and 19 define four different VLC populations. This extends previous studies 103 that showed that there were at least two different subclasses of VLCs using numerous 104 intracellular markers (Bairati, 1968; Leiblich et al., 2012; Corrigan et al., 2014) . 105 Furthermore, we track the development of VLCs over the first few days after male 106 eclosion and find that all founding VLCs that we detect are Rab6-positive, while Rab7-, 145 Although VLCs are prominent in SCs (Bairati, 1968 The VLCs bound by Rab6 (n cell = 19; n VLCs /cell=6.37± 2.69), however, display no Golgi 173 signature ( Fig 3D) . Rab6-VLCs appear mainly in two areas: most are found in the basal- (Pfeiffer, 2010) , in Yrab6 SCs. These results 185 show that the cortical and NC-cytoplasmic Rab6-positive compartments are used to 186 transport this reporter protein ( Fig 3E) . Thus, Rab6-VLCs are a route for secreted 187 proteins. Fig 2C) and only a small proportion of Tomato myr is trafficked in these 196 compartments ( Fig 4E) . Of note, a small fraction of Rab19 is localized on Golgi 197 membrane domains ( Fig 4D) . Based on these results, Rab19 may regulate another VLC 198 traffic route, distinct from Rab6 transport. 199 Interestingly, we also found Rab7 associated with Rab6-negative VLCs in SCs (n cell =8, 200 n VLCs /cell=4.38 ± 3.34). Rab7 is known to regulate late endosomal traffic ( Yrab6 but marked with CFP). We find that Rab6 and Rab11 do coexist on some, but not 223 all VLC membranes ( Fig 2B) , suggesting that both of these VLCs may be involved in the 224 same secretion pathway. To test this, we expressed Tomato myr in the SCs of Crab6; 225 Yrab11 males. Importantly, we find Tomato myr protein in CRab6-and CRab6/YRab11- 226 VLCs, suggesting that Rab11 is another traffic checkpoint in the Rab6-aligned secretion On the other hand, the lack of PMR phenotypes in Rab19 deficient males again 398 confirms that Rab19 is not part of the primary Rab6 VLC secretory traffic route. 399 We have shown that in male SCs Rab6 is required to establish and maintain two 400 independent trafficking routes. Both transport pathways intersect each other at the Golgi 401 apparatus, but only one, the Rab6/11 VLC branch seems to be essential to deliver height and this number was divided by three ( Figs 1A-1A', Fig. S6A ). 451
Secondary cells have different vacuole-like compartments
The expression patterns of the Rab proteins have been described in the SCs from three 452 to seven days-old males. Different terms will be used to describe different Rab-marked 453 structures; we use "vacuole-like compartments" (VLCs) to refer to structures clearly delimited by 454 a fluorescent membrane, whose diameter can vary from 0.3μm to 8μm. The term "small 455 compartments" is used for features >0.5µm, which are homogeneously fluorescent, and 456 "punctate" for distinct structures that are smaller than 0.5μm in diameter. Finally "diffuse" is used 457 for spread out signal without visible particulate structures (Figs 2D, S2B, S6C) . 458
Receptivity and egg laying assays
New-born virgin males from the different genotypes were put in fresh tubes with dry 461 yeast and stored at 25°C for 5-7 days, 12/12 hours dark/light cycles. The same was done for 462 virgin Canton-S (CS) females. On the day before the experiments, fresh tubes containing one 463 virgin female collected 5 days before were set up and kept at 25°C. On the day of mating, one 464 male was added per female-containing tube. For the tubes where mating occurred, the males 465 were removed and the females were kept for receptivity and egg laying assays at 25°C. 466
Receptivity assay: Mated females were put in fresh tubes and 4 days after mating, one 467 CS male was added into the tube. The tubes where mating occurs were counted, while for the 468 tubes where the flies did not copulate, the males were removed and the tubes were kept for the 469 next receptivity assay ie 10 days after the initial mating (6 days later). 470 Egg laying assay: single females were transferred every day in a fresh tube and the 471 eggs laid were counted (over a period of 10 days). localization is present next to this plot (not all symbols are used in this plot). The percentage 738 indications for each structure are defined as follows: for the punctate and small compartments 739 the percentages indicate that the particular structure in that zone makes up, on average, the 740 indicated percentage of the total Rab labeling in a cell (average of percentages from n cells). 741
For the diffuse and central mass, the percentages indicate the percentage of cells (n) with that 742 structure in that zone (Rab6, n cell =19; Rab7, n cell =8; Rab11, n cell =5; Rab19, n cell =13). 
